Maintenance of pulmonary Th1 effector function in chronic tuberculosis requires persistent IL-12 production.
The mechanisms that prevent reactivation of latent Mycobacterium tuberculosis infection in asymptomatic individuals are poorly understood. Although IL-12 is critical for the induction of IFN-gamma-dependent host control of M. tuberculosis, the requirement for the cytokine in the maintenance of host resistance and pulmonary Th1 effector function has not yet been formally examined. In this study, we reconstituted IL-12p40-deficient mice with IL-12 during the first 4 wk of infection and then assessed the effects of cytokine withdrawal. Although IL-12 administration initially resulted in restricted mycobacterial growth and prolonged survival, the reconstituted animals eventually succumbed to infection. This breakdown in bacterial control was accompanied by a marked reduction in the numbers of IFN-gamma-producing CD4(+) T cells in lungs. Moreover, whereas CD4(+) T cells isolated from chronically infected wild-type mice expanded and transferred long-term protection to M. tuberculosis-challenged RAG(-/-) mice, they failed to do so in IL-12p40-deficient RAG(-/-) recipients and were clearly reduced in frequency within pulmonary granulomas in the latter animals. These studies establish that continuous IL-12 production is necessary for maintenance of the pulmonary Th1 cells required for host control of persistent M. tuberculosis infection and suggest that breakdown of this mechanism could be a contributing factor in reactivated disease.